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beam will travel the entire length -of the active medium was estimated roughly at
11'—18', for d = 2—3 pand 1 = 0.5—0.7 mm. Orig. art, has: 2 figures and Z[YK]

formulas.
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SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1645-1650
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ABSTRACT: The results of an experimental investigation of GaAs electron-photon
transistors(R. Rediker et al., Proc. IEEE, 1763, 51, 1, 218) at 77 and 293K are
reported. The transistors were_.made from Tingped n-GaAs. Source meterial parameters:
electron concentration, 7 x 1037 == 5 x 10 per cm®; mobility, 1800--3200 cm?/v sec;
dislocation density, 10000 per cr?; p-n-p structure was produced by Zn diffusion;
plate thickness, 300 p j base thickness, 100-200 ¥ ; p-region thickness, 50--100 ¥ .
Collector current vs. collector voltage characteristics (for 0--100 amp/cm® emitter
current) and collector current vs. emitter current characteristics are shown. The
emitter-collector current transfer ratio was found to increase from 0.05 Lo 0.075
Wwith the collector voltage increasing from O to 8 v, at 77K. At room temperature,

the transfer ratio amounts to 1/20-th of the liquid-nitrogen ratio. When the emitter !
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current increases from 0.1 to 0.5 amp, the power gain decreases from 12 to 4 and
the voltage gain, from 350 to 80 (at 77K). The estimated total quantum yield of
photons is 0.1 at 77K. Desirability is noted and ways are indicated for making

the electron-photon transistor a practical amplifier. Orig. art. has: 4 figures
and 1 formula. {o3}
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TITLE: Kinetics of radiative recombination of nonequilibrium carriers in GaAs p-n
junctions ¥7 31

SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2098-2103

TOPIC TAGS: gallium arsenide, radiative recombination, semiconductor carrier, pn
junction, relaxation process, spectral distribution, radiation intensity

ABSTRACT: The authors report results of experiments on the dependence, on the current
density, of the intensity of radiation for different bands of the spectrum (photon
energy range 0.7 - 1.5 ev) of GaAs diffusion p-n junctions, at 77 and 293K, and also
results of a simuiltaneous investigaticn of the relaxation of the radiation intensity
when rectangular current pulses are passed through the junction. The relaxation study
is a continuation of earlier work by the authors (Abstracts of Papers of_Second All-
Union Conference on p-n Junctions, AN LatSSR, Riga, 1964, p. 14) where a long-wave
aftereffect was noted after the termination of a square pulse. 'The GaAs p-n junctions
were obtained by diffusion of Zn, Cd, or Cd and h jointly. The tests oconsisted of
determining the spectral distribution of the radiation intensity, the variation of the
radiation intensity with the current, and oscillograms of the current, voltage, and
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radiation-intensity pulses. The current pulses ranged in amplitude from 0,05 to 7 anp;
and in duration from 10 to 100 usec. Pulses with duration ~10 nsec were also used.
The spectrun consisted of several bands, the presence of which indicates that the re-
combination of the nonequilibrium carriers goes in part through deep levels. The pos-
sible kinetics of such a process are discussed. The current and voltage relaxation
time is several orders of magnitude shorter than the intensity relaxation time of the
long-wave radiation. The bands with longer wavelength have longer relaxation times,
The two ban-s with the longest wavelength are attributed to recombination of the
minority carriers injected over the potential barrier and captured at deep lewvels,

The authors thank 0, V. Konstantinov, V. I, Perel', and A, L. Efros for a discussion

of the results. Orig. art. has: 4 figures.
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TITLE: Comparative investigation of the recombination radiation of GaAs p-n junc-
tions with and without a Fabry-Perot resonator
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ABSTRACT: The published literature contains information on the investigation of spon-
taneous, stimulated, and coherent radiation of GaAs p-n  junctions pertaining to the .

characteristic radiation parameters as a function of the current for diodes with or H

. without resonators. The purpose of the present article is to compare the dependences ;

of the maximum energy hvy and the half-width § of the fundamental radiation band on the
current density through a single p-n junction with and without a Fabry-Perot reso= ‘
nator. The authors studied diodes in which the p-n junctions were gbtained by dif- |
fusion of zinc in Te-alloyed n-GaAs with electron concentration 7-10 7__3-1018cm™3 !
the area of the p-n junction =10~3¢m. The current through the diode and the spectral
distribution of radiation intensity were measured. it was found that th, starting !
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from the lowest current densities (&5 a/cmz), increases with increasing current and
then becomes practically independent of the current. The dependence of & on current
density is given for small current densities (5--70 a/cm2). It is concluded from the
results presented that the primary narrowing of the spectrum occurs as a result of
population inversion at the rarefied states which are responsible for the secondary
narrowing of the spectrum, i.e., beyond the conventional stimulated and coherent ra- .
diation with maximum energy =1.47 ev. The "tails" in the forbiddem zone are '
probably the rarefied states responsible for the primary narrowing of the spectrum.

| The authors thank 0. V. Konstantinov, V. I. Perel', and A, L, Efros for discussing
the results of this work. Orig. art. has: 2 figures. [26]
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TITLE: Certain properties of GaAs laser diodes with an epitaxial p-n junction at

room temperature 1¢{
SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2789-2791

TOPIC TAGS: solid state laser, semiconductor laser, gallium arsenideylaser, epitaxial
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ABSTRACT: In an.experimental investigation of epitaxial p-n GaAs junctions.tellurium—
doped n-type and zinc-doped p-type GaAs wao used. The electron concentration in the
n-type GaAs was 5.5 x 10 T—2.4 x 1018 em-3; the hole concentration in the p-type GaAs
was 1.5 x 1018—2.4 x 10}9 em~ 3. The specimens were criented along the (100) plane
and the epitaxial p-n junction was prepared from the liquid phase by a method describ
elsewhere (H. Nelson, RCA Rev., 24, 603, 1963). The dislocation density near the p-n
junction in the epitaxial layers did not exceed that in the wafer and was 10* cm~2,
The Pabry-Perot cavity was formed by the cleaved (110) surfaces,and the electrical
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.| contacts were made of indium. The residual resistance of a diode with an area of
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10-3 cm? was less than 0.1 ohm. Laser action at room temperature was achieved with
30-nanosec current ‘pulses. An FEU-22 photomultiplier recorded the optical output.
The threshold currents were determined from the dependence of {ntensity on current.
The p-type GaAs specimens with hole concentrations of 2.4 x 1012 em~2and a mobility
of 50 cm®/v-sec lased at 9000A at threshold currernts of 1.5 % 105 amp/cmz. Investi-
gatons were also made depecimens in which the epitaxial layer, doped with zinc and
partly compensated by lead, was grown ‘on a tellurium-doped GaAs substrate with an
electron concentration of 9.5 x 1017 cm~3and a mobility of 2400 cm?/vesec. These
lased at room temperature at 9010 A at currents of 3.8 x 10° amplcm2 and at 8910

at currents of 4.7 x 10° amp/cm2 and up. The power per pass of -p-GaAs lasers was

30 watts with 900-amp currents and 18-nanosec pulses; that of n-GaAs lasers was

10 watts with 300-amp currents and 30-nanosec pulses. Orig. art. hast 1 figure. (YK]
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TITLE: Variation of the current-voltage characteristic of 8 GaAs laser during
| transition from the amplification to the generation mode

.
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!
E SOURCE: Fizika tverdogo tela, v. 8, no. 11, 1966, 3282-3287
‘ TOPIC TAGS: laser, semiconductor laser, volt ampere characteristic

ABSTRACT: The characteristic of the gallium srsenide diode was investigated with
the eidd a Fabry-Perot resonator at currents corresponding to the transitions from
the amplification to the generation mode. The p-n structure of the diodes used !
in the experiment was vased on n-gallium arsenide alloyed with tellurium (electron :
concentration 2 % 1018 cm~3); the p-region was alloyed with zinc. The p-n crystal
was 170 to 200 um thick, the p-region was 50 to 60 um thick, and the p-n transition
area wos upproximately 103 cm?. The following characteristico werc measured: e
current-voltage; spectral distribution of radistion intensity at different currents;

and differential capacitance versus voltoge. The experimental regults chow that at
diode voltages of U2 E¢ (Eg is the width of the forbidden band of gallium arsenide ,‘I——-
q is the electron charzglthelilcharacteriatic has two lincar gections, with a shorp

t

»Cm#“;law____#____,__,___________,___,_,______-_,__,________ﬂﬂ______ﬂ_____,ﬂ;

APPROV :
ED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"



ACCNR AP6036972

the curve occurg in the transition region.
in Rigg at U > g jg the increase T
of the internnlqphotoeffect, which is cau

tion. Orig. art. has: I rigures.
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transition from the first to the second, 1.e., I-U is deflected. ll
characterized by its Ugege and its differential resistance Rpegs end the bend of :
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arriers in the layer 83 the result 11
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TITLE: The ohmic contact petween gallium arsenide and indium
SOURCE: Pribory { tekhnika exsperimenta, no. 4, 1966, 189-193
TOPIC TAGS: galliwm arsenide, indium, gemiconductor research

ABSTRACT: The wetting of gallium arsenide .surface with indium, and the extent of fu-
sion and contact resistance as 8 function of temperature and fusion time were gtudied.
1t is shown that 100% wetting and minimum contact res ur at a temperature of
500°C and above. The GaAs-In junc ogen. Hydrogen
a as the reducing medi i t high tem-
pera.ures. To prevent 4 a neutral gas was
|passed through the sys ) y y d The gases were
idried by cooling them to a temperature of . .Activated charcoal was used to
d He at liquid-nitrogen temperature. The following parameters were deter-
o fusion process: the edge wetting angle, contact resistances wetting
depth of.fusion,'and hole shape. The reduced resistance of the n-GaAs-In

A " |
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‘ - ' - 074-5¢10"5 ohm+cal.
contact was 10~ 5 ohmecm? while that of the p-GaAs-In contact was 1
The author expresses his gratitude to A. D. Forelenk, Ye. A. Posse, and V. P, Yurochkin

for their assistance, Orig. art. has: 5 figures.
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TITIE: Continuous coherent radiation of epitoxial diodes of GoAn_ao} 77K
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SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki? Pie'ma’v redaktsiyu.
Prilozhaniye, v. b, no. 6, 1966, 208-210

TOPIC TAGS: gallium arsenide, epitaxial growing, pn junction, semiconductor laser,
enission spectrum, recombination emission 5

ABSTRACT: The authors-rsport continuous generation from a GaAs ‘semiconductor laser
with epitaxial pn junction operating with the medium at 77K. The junction was pro-
duced by liquid epitaxy by the method of }. Nelson (RCA Rev. v. 2k, 603, 1963). The
epitaxial 1ay_cg/\we.s dopad with telluriun*to a density ~5 X 1028 c¢m~3, . A Fabry-Perot -
Type resonator Was produced by cleavage along the (110) planc. Emicsion values of
the spectra of the same diode, obtained at different values of the exeiting current,
in pulsed or continuous operation, show that the maximum of the recombination spec-
trun chifts toward shoreter wavelengths with increasing current; this shift is due to
the "dispersal” of the Fermi quasilevels with increasing pump energy, and also to the
shift to the long-wave section of the spectrum in the continuous mode, relative to

AUTHOR: _Kogan, Le Me; Libov, L. D.; Nasledov, D. N.; Nikitins, T. F; Oreyevekly, 1.
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the spectrum in the pulsed mode, connected with the constant heating of the active
region in the continuous case. This difference between the spectra in the two modes
is larger for small currents and decreases on approaching the threshold ‘current. Tne
latter effect is comnected with the presence of decp electronic levels with very low
state densitg. Coherent radiation in the continuous mode occurs at a current of 250
za (612 af/cm®). The narrow spectral line appearing in this case corresponds most
probably to the non-axial "annular" type of resonator oscillations. At 410 ma (1020
a/cn?), a new system of coherent lines uppears, which can be interpreted as corres-
ponding to axial modes of the cavity. The total emission pover of the diode for which
the spectra are presented is 5 mW at the appearance of the first coherent line and
70 oW at & current 1.5 a. Orig. art. hass 1 figure. ! {o2]
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;:TITLE: Thin multilayer gallium arsenide-metal contagts
{ SOURCE: Pribory i tekhnika eksperimenta, no. 6, 1966, 180-184

% TOPIC TAGS: ohmic contact, multilayered ohmic contact, gallium arsenide, gold, tin,
i nickel, zinc, silver, copper

! ABSTRACT: ' ‘

A mechod of manufacturing gallium arsenide-metal contacta by chemical
deposition of thin metal layers has been developed. The method permits
uniform coating of gallium arsenide with thin (about 1 u) layers of various
metals with a very small (1 u) depth of fusion. The main advantage of

the small depth of fusion is that the crystals can be cleaved tojeihaxr
with the deposited metals. It was found that with only onc metai, the
contact was either nonohmic, not sufficiently low-ohmic, or technoiogically
unouitable. The best low-ohmic contacts were obtained witn scveral iaycrs
of various metals deposited on gallium arsenide. For instance a coatact

unc:  621.382.032.27
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. on N-type gallium-arsenide coated with Au-Sn-Ni-Au (deposited in that crder)
' has a resistance (per unit area) of 107 -5 ohm' cmz_ a contact on p-[/pg
_ gallium arsenide coated with Au-Zn-ii-Au hqs ‘a resigtance of 10 ! O_f_l_m_(::_lz_.‘ o
T Orig. art. has: 2 figures and 2 tables. '

| SUB CODE: 11, 09/ SUBM DATE: 03Dec65/ ORIG REF: 004/ OTH REF: 007
| ATD PRESS: 5111 - 3

- 2/2

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7

S AVESRRE (N NS S S s I T

BELLE, M.L.; VALOYV, Yu.A,; GORYUNOVA, A,N.; ZLATKIN, L.B.; IMENKOV, A.d.;

KOZLOY, M.M.; TSARFNKOY,.B.V.

2 3 of iP> single crystals.
(ptical and photcelectriz properties of Zn3iPp g '
Dokl. AN SSSR 163 no.3:606-603 J1 '65, (MIRA 1837)

1. Fiziko-tekhnicheskiy institut im. A.F.loffe AN SSSR. Submitted
January 29, 1965.
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TITLE: Gallium arsenide-metal ohmic contacts

SOURCE: Pribory i tekhnika eksperimenta, no. 4, 1965, 14-22

TOPIC TAGS: gallium arsenide, semiconductor alloy, indium base alloy, indium
51 ,L’
ABSTRACT: The article reviews the literature data on the properties of certain
impurities in gallium arsenide and the materials and methods used by various
authors for preparing ohmic contacts on n- and p-type GaAs, Such contacts are
made by fusing in indium, tin, and lead, alloys of indium and gold, and also
alloys of silver with zinc and silver with lead. Indium is preferred for ohmic
contacts on n-type GaAs with an electron concentration between 1,5 x 1017 and
1 x 1019 cm-3 and on p-type GaAs with a hole concentration > 2 x 1018 cm-3; an
alloy of indium with a small amount of zinc (about 17) is preferred for contacts
on p-type GaAs with a hole concentration < 2 x 1018 cm~3 if the contacts are in-
‘ tended for operation at temperaturecs not above 150C. The advantages of indium
cgmpl}is alloy with a small amount of Zn are: (1) they form low-resistance ohmic
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contacts on GaAs at relatively low melting points; (2) they are the softest
contact materials and hence do not ¢ause mechanical strains in GaAs near the con- -
tact; (3) they do not undergo any structural transformations (in contrast to Sn)
over a range extending from the meliing point to the temperature of liquid helium
Orig. art, has: 1 figure and 3 tables. - -u/}’
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Electrolumineacence spsctra of strongly degem:g;te gallium
arsenide, Fiz, tver, tela 7 no,31775-780 ’ (MIRA 1812)
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IVANOVA, Te.A.; NAGLEDUV, D.N.; TSAHENKOV, BV,
Electric properties of diffusion p-n Juncticna in g?lliAm arseznide
Direct branch of the voltage-currant crnaracteristic, Railotekn, 1

alektron, 10 no.l.x'l()B—”]l. Ap 105,

in gallium arsenids.
Electric properties of diftuslon p-n junctlions g
Reverae hEn""h ~f the voltsge-current characteristic. Ibid.2715-719

(MIRA 1815)
1. Flziko-tekhnicheskly instinus tm, AF. Ioffe AN SGSR.
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YEFIMOV, A.D., inghener; PAVIOV, Y.I., inshener:CHURENKOV, A.V., tekhnil;
SERGEICH, V.I., tekhnik; TSARENKOVA, B.5., motoristka.
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Autoclave porous-concrete building products from waste cinder.

. br.predl.v strol. 10.55:18-19 '53. (MLRA 7:3)
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Sot U-3:01, 10 April 1953 (Letopis 'Zhurnal 'nykh St-tey, NO. 12, 1949).
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TSAREV, A.A., elektromekhanik

Change the design of the dividing junction boxes. Avtom. telen, i
sviaz' 3 no.B8:28 Ag '59. (MIRA 13:2)

1.Minskaya distantaiya signalizatsii i svyazl Belorusskoy dorogi.
(Railroads--Xlectric equipment)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"



"APPROVE

GRODZENSKAYA, I.IA., insh,; TSAHEV, A.I., insh.

In situ investigation of the work of the anchored upstreas floor of
the Volga Hydroelectric Power Station. Trudy Gidroproekta 2:
168-176  '59. ' (MIRA 13:7)
1. Nauchno-issledovatel'skiy sektor Vsesoyusnogo proyektno-
izyskatel'skogo i nauchno-isdledovatel'skogo instituta
“Gidraoproyekt® im, 5.Ya.Zhuk.

(Volga Hydroelectric Power Station--Dams)
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Measuring thermal stresses on the surface layer of reinforced
concrete structures, Gidr.stroi. 34 no,11:27-30 N '63. (MIRA 17:3)
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Diswantable metal scaffol@ingﬁfor repair operations
of large boilers. Elek. sta. 35 no.€:79-80 Je 'i4.
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Academicien AR kry. . '3 works on protograasetry. tor. sbor.
47 n0.11:77-60 N ‘i3, (MIRA 163:11)
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Design for windshield dsfrcster. Prom, en.rg. 12 nc.%:22 ¥y '57.
e (Autoncbilas--¥indows and windshielcs) (Y.LR.L 17:€)
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TSAREV, B.A.; inzh.; URAZOV, Ye.S., inzh,

————

Potentialities for reducing the time required for ship design,
Sudostroenie 29 no,2:52.53 F 63, (MIRA 1632)

(Naval architecture)
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Preparation of N{hly dispersed lead chromates renist
ant to light. A. M. Heusikwskil and B, A, Twarcy.
Org. Chem. Ind. (U. 8. 8. R.) 3, 218-23(1%17) -~ PHCe0d
and 7 PHCrOL SO, of high dispersion (up to 0.5) andd
chambie modification wore ohtained ian the lab, and on u
. scale with the sid of the Urtrov coatact mit.
'mpmhmuullmk acids} slone and ta mists. with saps
These chrumatts are sufficiently resistant to light, giving
fims that practically do not dagken on exposure foc & con-
«idrrable period of time. The{ possess & grest cuvering
pmwer and & vy high stability in suspensions (cdsein

Y pmste) &3 eun;:m.d with the cam. Pb cheamate ngimenis
Viwir use in the prepn. of casein dyes for leather v pevoin
meuded.  The methods, of prepn. and testing are she
writed. About 28 references. Chas. Blane
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Rldrolyd! of titanium sulfats. B. A. Tsarev and
Velikoalavinskil, Byl Lako-Krasschnal” Prow 1938,
No. 6-7, 30-48; Khim. Referat. Zhur, 2,N». 2, oranrn.
“-Asx a result of preliminary eypts. {or the prepa. of Tith
by hydrolysis of dit, sotas. of TR0y (about 120 g./1,
profucts of satisfactony Mitering propertics amd color were
ahtained. Three el de were uwedd: (1) 8 preliminary
h,rlmlvsil of 10-205% of the total vol, of soln. at 8 cotehh.
of Ti(S0) of 270 .1 followed by adidn. of dil. TSN
with a ratio (R) of active acisd to Tiy of 2,45 o 2.5,
(7} a preliminary hydrolysis of the Ti )y saln. (R =
2 0% equal e 10 o of the tatal vol , fitfowerd by the
wibdn, @ 1 alfate;, (B hyiiolyss ot the
weak THSO, h K = AL the prosiwe ol
Zn0). The ZnO inctes iderably the velovity of
hydrolysis during the firat ht., after which the velity
dropped sharply. Teats of ditect hydenlysis of il s

oe neulral wins, gave prroducts of poon filtering anl\ﬂlu‘n
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Red basic lead caromate onts. 1. A, Isarcy aml
A. M. Heudlovskll. Tredy Inst. Lador § Krasok 2,
75-85(1539) .— Pigments coutg. various tions of
PLCrO., PhSO and IbMoO, wete . from PuCl,
KLrOr, (NH)MoOy, concd. HySOs and HNOy (857,
The followlig formulas are :
ke, KCrdn 363, 1,50, 82, (NH)MaO, 83
100 kg, 1GCHOr 30, NaSO, 83, (NHJ Mo, 5,
PLCL 1000 xg., KCrOs 450, NagSO, 3, (NH)MoO, 43,
A wooden kg with a mechanical agitator is ¢ ! with
2!) kg. PhClh, 6.3 cu. m. water is added and the mixt.

agitated for 1 hr. In snother keg are dimolved .3
kg. KeCriOr, 8.3 (NH)MO,, 3.2 SO, (cabed. on
monohydrate) and 3.3 cu. m. water, andd the soln is
poured during one hr. into the reactor. The mixt. is then
agitated for an other hr. and the lp_l:'mm obtained is
washed, filter-pressed and dried. pigment prepd. ¢
with Mo was more light stable than cinnabar and the hasic

t. It u’h( stability is the same as that of cud-
mium red, while its covering ability is 2.8 higher than that
f the basic Cr pigments. The expts. are described.

A. A, Boehilingk
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Stability of titanium sulfate solutioas. HB. A. Twsary Y
apd T, A Vihkoslavinskays. Bywll. Gbmen Opst i
[ntntumi-ul From. 1939, No. 5, 10 - A relationship '~00
wiween stability and “aculie factors’” {ratwee of active Cle@®
(arned 10 Titd) at 157, I8°and 30° was established.  When o ;
time s plotted against “acnlic factors'” straight luies age [ |0@
obtained,  Thewr sope devreaws with increaed temp 1 g@@®
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R'{dnly-hdﬂanhnldtnu. B. A, wand T, A,
Velikoslavinskaya. Bysll, Obw . Lababrasosknsit
P'rom. 1930, No. 6-7, 90-7; of. (. A, o OO~ Kvapu, of
hvdrolysing slns. of Ti sulfate shows reversthility of the

ety

) - begrins when the acid value is 13-;7. How.-
ever, if evapn, of the wln. is stopped when an acid value of
17 is reached, hydsolvsis reaches 98%. Toward the e
ol hydrolysis (5 ackd value reaches 4, Kvapn, of hyidso.
lyzing soln. changes 2 varishies simultaneously; it in.
creases the acidity of the medium and increases the b. p.
of the soln. Tiany] sulfate and metatitanic acid can be
hydrolysis interaedintes. David Aelony

for metatitanic palp. Hokhberg, Krin,
lova.  Bynll, Obmen Opst. Labobrssoch.
nol Prom., 1030, No. o » M.—-Ceramic filicrs cun be
used for the filtration of metatitanle pulps. When they
get stopped up, hot acid cleans out the pores,
David Aefimy
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PSAREV, B.A.; KOL'TSOV, V.V.

od of analysing diothyl-panphenylonodiuino in a

Colorimetric meth 2 11D, no.3:207-212 '55. (MLBA 9:8)

color developer.

lov.
11 proigvodetva kinofotomateria
1. Kfodra “m?égior photograpny--Devoloplng and developers)

(Phenylenediamine)
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__ TSAREV, B.A.; GANNEMAN, V.V.; MARTYSH, G.G.; YAKOVLEVA, T.P.

Trudy LIKI

tographic emulsions.,
Use of polyvinyl alcohol in photograp (KTt I 2)

no. 5:159-164 '59.

1, Xafedra tekhnologii proizvodstva kinofotomaterialov.

Leningradskogo instituta kinoinzhenerov.
8 (Photographic emulsions) (Vinyl alcohol)
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TSAREV, B.A.; BOGDANOV, L.M.; MARTYSH, G.G.; LIPCHANSKAYA, V.I.
Possiblility of partinl substituting of synthetic polymers
for gelatin in photographic emlsions. ZTekh.kino i telav.
4 no.8:8=11 Ag '60. (MIBA 13:8)

1. Leningradskily institut kinoinshenerov,
(Photographic emulsions)
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Eleotrometers

ng)ectrometrlc Tubes,” B. M. Tsarev, 193 P
nygpeknhl Fiz Nauk" Vol XXXv, No 2

Treats subject ander: (1) erid currents, thelr
classifications, causes and methods of reducing
them; (2) maln types of electrometric tubes; (3
stabllity of electrc)metric tubes and methods of
ipnoreasing {t. Discuases uge of standard masg-pre-
duced tubes in electrometric circults. Inoludes
photographs, tablesn, and dlagrams.
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- PTSAREV, Boris Mikhaylovich; YALTUNOVSEAYA, M.V., redaktor: AEKHLAMOY,
- et 8khnicheskiy redaktor,

[Cnntact differential potentials and their effect on the
operation of vacuun-tube devices] Kontaktnala ragnost ' potantaialov
{1 ee vliianie na rahotu olektrovakuummykh priborov. 1gd-vo 2-0e
perer. 1 dop. Mogkva, Oon.izd-vo tekhniko-teoret. 1it-ry, 1955,
280 p. (MLRA 8:12)

(Rlactron tubes)
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Tungsten crystal formations.
(Tungsten) (crystallography)
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missiia
i crystals] Elextronnaia e
plééton from mtaﬁi’:ke;{' Izd-vo SAGU, 1957. 111 P.

y Srednesziatskogo goaudaratvonnogo

Electron 6
Eﬂtallichoskikh kristallov.
(Taghkent. Universitet, Trud

00.17).
iversiteta, n0.119, tiziko-matematicheskie nauki,
e (Blectron eminsion)

(Metals) (MIRA 11:10)
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PSAREV, B.M., prof.red.; VISEOVA, M.V., red.; IOVIEVA, H.A., tekhn,red.

- tOxi&é-coated cathodes; o collection of papers delivered at the

International Congress commenorating the fiftieth snniversaery of
the invention of the oxide-coated cathode] Oksidnyi katod; sbornik
trudov Mezhdunarodnogo kongressa, posviaghchennogo piatidesiati-
letiiu otkrytiia oksidnogo katoda. Poi red, B.M.TSareva. Moskva,
1zd-vo inostr. 1lit-Ty, 1957. 480 p. (MIRA 11:3)

1. Congres international du conquantenaire de la cathode & oxydes.

Paris, 1955,
(Cathodes) (Blectron tubes)
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L TSAREV, B M.

109-61/17
* AUTHOR TSAREV, B.M.
TITLE —TEE'Wiii‘BTfDevelopment of Thermoionic Cathodes
. (Puti razvitiya termoeletronnykh katodove Russian)
PERIODICAL Radiotekhnika 1 Llektronika, 1957, Vol 2, KT 6, pp 6715 - 687(U.S.S.R.)
ABSTRACT In its gssential parts the present work deals with the modern develop-

ment of thermoionic cathodes for ultra-high-frequency electronicse.

The demands made on the occasion of the production of lamps with 2

net-control for proad band amplifiers are shortly discussed. The first
mentioned of these demands is the 1imitation exercized by the speci-
f£ic power dispersed bY the electronic collector. The author shows that
the cathode-types present do by far not meet the demands in relation
to the emission-current density. The present classification of thermo-
jonic cathodes as well as the degree of security of their meeting the
demands on the occasion of their work in different electro-vacuum
apparatus. Further development must be in accordance with the demands
at the expense of the high emission-current density as well &s of the
operation temperatures of the cathodes 88 this is dictated by the ne-
cessity of decreasing the level of static and increasing 1ife. One of
the directions for a possible elaboration of the electron-flow with
high density can, on the one hand, be the investigation and elabora-

Card 1/2 tion of hollow cathodes and, on the other hand, the formation of ca-
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The Ways of Developuent of Thermoionic Cathodes

thode-accumulations with a focusing of the electronic flow by reans

of an optic fixed W the cathode. Three pogsible ways for the increase
of the emission—capubility of the cathodes are shown and jnvestigated.
Two directions for he development of the metal-capillary cathodes

are described, in oae of which the development of 8 number of compli~
cated cabhodes takes already place. (with 6 {1lustrations and i Sla-
vic references).

ASSOCTATION Not given
PRESENTED BY

SUBKITTED 29.10.1956
AVAILABLE Library of Congress
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Translation from: Keferativnyy zhurnal. Khimiya, 1960, Nr 2, P 103 (USSR)

AUTHORS: Kudintseva, G.A., Tsarev, 3.M., Epel'baum, V.A.

TITLE: The Borideéﬂof the Transition Metals and Thelr Electron-Emissionq'

ARty

Properties

PERIODICAL: v sb,: Bor. Tr. Konferentsil po khimii bora 1 yego soyedineniy. Moscow,
Goskhimizdat, 1958, pp 106 - 111
ABSTRACT: A method was described for obtaining the diborides of'éé, é}, é} E&b
N Mn and other transition metals by means of combined reductlon by carbon

of the mixtures of oxides of the corresponding metal and boron; the
method permits the production of borides in large quantities from easl-
1y available raw material. In the series of the diborides of Ti, v, Cr,
and Mn the greatest emission, comparable to the emission of Ce hexaboride,
has Cr diboride which can be used as material for thermocathodes. The
diborides have a coefficient of secondary emission which is less than
unity and can be used therefore as anti-dynatronic coatings.

ey

Authors'
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Tpanslation from: Referativnyy zhurnal, Xhimiya, 1960, Nr 2, P 103 (USSR)

AUTHORS: Kudintseva, G.A., Epel'baum, V.A., Tgarev, B.M.
TITLE: The Synthesis of Hexaborideé“of Some Rare Earth Metals and Thelr

Electron-Emissicn Properties

PERIODICAL: v sb,: Bor. Tr. Konferentsll po khimii bora i yego soyedineniy, Moscow,
Goskhimizdat, 1958, pp 112 - 119
S S A
ABSTRACT: The hexaborides of La, Cr, Pr, Nd and cerium-mixmetal can be obtained by
¢ the combined reduction of a mixture of the oxide of the corresponding
rare earth element and boron by carbon by means of thermal treatment under
a certain condition (vy stages). The emission constants of La and Ce
hexaborides coincide well with the 1iterature data; the constants of
cerium-mixmetal boride deviate from them, which can be explained by the
difference in the composition of the cerium-mixmetal samples, The co-
efficients of the secondary emission of all hexaborldes are 1ess than unity,
i.e,,these hexaborides can be used for anti-dynatronic coatings, especially
Card 1/2 the hexaborides of Nd and Pr, which have also a low thermo~-ionic emission
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The Synthesis of Hexaborides of Some Rare Earth Metals and Their Electron-Emission
Properties

aoctivity. La hexaboride, due to the high thermo-ionic emission, can be used for the
manufacture of cathodes for powerful superhigh-frequency devices, The low coefficient
of secondary emission makes it impossible, however, to employ it for magnetronic
cathodes. The radlation coefficients of all hexaborides are within the range 0.65 -
0.70, The hexaborides react with the underlaying material, forming Ta boride.

From the authors' summary W/
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109-3-2/23
R T
TITIE: Investigation of nickel Alloys for Oxide Cathode Cores

(Issledovanliye nikelevykh splavov dlya kernov oksidnykh
katodov)

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol.III, No.3
op. 313 - 321" (UssR}.
ABSTRACT: An attempt is made to rind such reducing agents which,
when added to the core of an oxilde cathode, will readily evap-
orate from the cathode nickel at the activation tempera-
tures and will produce compounds (at the boundary between the
oxide layer and the core) having conductivity approximately
equal to that of the oxide layer. An estimate of the reducing
properties of various elements with respect to the oxides of
rare metals can be done on the basis of the free energy of the -
chemical reaction involved. Such estimates were made by
A. White (Ref.4) for certain oxide cathode reactions; similar
calculations were made by the authors for a large number of
the reactions (Ref.5). The resulting data are indicated in
Table 2, which shows the value of the free energy, the equi-
librium constants and the vapour pressure gﬁ}g ium during the
thermal dissociation and reduction of bari ngi, w, 8i, Ti,
Cardl/4 Al, Mg, Th, Ca and Sr. The table shows that very low terim vapoux
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pressures are obtained during the thermal dissociation SO that
these pressures can produce the coEcentratbrsof free metal in
an oxide layer of the order of 10-1% or 10~13 at the normal
operating temperatures of the cathode. This quantity of the
free metal is much lower than that necessary for the activation.
Further data on the reaction between oxide layer and the core
are shown in Fig.8; these were taken from a work by

A. Bisenstein (Ref.8). From the sbove, it is concluded that
from amongst the various metals, only Ba, Sr and Ca have the
necessary evaporation rate, sat{sfactory reducing properties
and low inter--face _resistance. Some experimental measurements
were also carried out to investigate the problem more satis-
tactorily. The tirst series of experiments were done on
thermionic diodes having flat cathodes and Kovar anodes. The
temperatures of the cathode were measured in each tube by means
of a thermocouple. The cathodes had a diamete of 5 and 3.6 mm,
were made of nickel tape, and were coated with Suble carbonate.
The thickness of the coating was 100 to 220 u. Two types of
the experimental tubes are shown in Figs. 2 and 3. The charac-
teristics of the tubes were measured by means of pulses having
/%fZ psec. duration and 100 p.p.8. repetition rate. The results
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e e S R e I L DT S R TR

CIA-RDP86-00513R001756920004-7"



"APPROVED FOR RELEASE: 03/14/2001

BICEEPY ¥ P IR S e SR

CIA-RDP86-00513R001756920004-7

L R B R

- 109-3%3-2/23
Investigation of nickel Alloys for Oxide Cathode Cores

mre reported in Tables 3, 4, 5 and 6 and in Pigs. 4 to 8.
¥rom Tsbles 4 and 5, it follows that Ca and Sr activate the
cathode very satisfactorily, while W is less satisfactory;
practically no activation can be obtained on a pure nickel.
Pigs. 6 show the change of the emission current as a function
of time for nickel-cathodes with the following admixtures:
1) Ca; 2) 81; 3) W; 4) Mg,and 5) pure electrolytic ni.
From these, 1t follows that the fubes fitted with a Ni-cA
cathode core give the highest stable currents, while the tubes
fitted with other types of cores have comparatively low
emission currents which can be attributed to either tbeir poor
activation properties or high inter-face resistance, or both.
Figs. 7 and 8 show the mutual conductance of two commercial
tubes which were fitted on the following types of cathodes:
a) Ni-Ca; D) Ni-W,and o) Ni-Si. The above investigation
showed that the inclusion into the Ni core of an oxide cathode
of such admixtures as Ca and 8r is highly desirable, since it
leads to an improvement in the cathode characteristics; the
cathodes can easily be activated, have a comparatively low
inter—~face  resistance and give a stable emission.
There are'8 figures, 6 tables and 11 references, 8 of which
Card3/4 are English and 3 Russian.
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\UTHORS: Kudintseva, G.A. and Tsarevy B-¥- ey

TITIE: Enission CharacterisfiEE'S?—EEZ—HEiaborides of Certain
Rare Earth Metals (Emissionnyye svoystva geksaboridov
nekotorykh redkozemel'nykh metallovg

PERIODICAL:  Radiotekhnika i Zlektronika, 1958, Vol.IIT, No.?
op. 428 - 429 (ussR).

ABSTRACT: Works functions ¢ and emission constants A of the
following compounds were investigated: GdBg, DyBg» ErBg, HoBg

YoBg and TuBg. The results are shown in the table on p.428,

together with similar constants for various other hexaborides.
The work function of various hexeborides as & function of the

atomic number of the metallic elements is shown in the figure:
on p.429. It is found that the thermionic emission of GdBg is

much higher than that of LaB6 and that GdB6 can be used as the

material for efficient cathodes. The only obstacle in the
realisation of such cathodes is a comparative nparity" of
gadolinium, but it is to be expected that this will be over-—
come in the near future. There are 1 table, 1 figure and

5 references, 2 of which are English and 3 Russian.

SUBMITTED: November 14, 1957

AVAILABIE: Library of Cong;ress
card 1/1

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001756920004-7"



"APPROVED FOR RELEASE: 03/14/2001

' CIA-RI{I"SG-OOS13R001756920004-7

J .

v ' 50\1/109—5—8-5/18
. AUTHORS:  Kaplilbsd, gL, Mel'niko¥, A.I., lMorozov, A V., Popov,P.iie,
Sonolevekaya, R.B., Tsarev, B.l'. snd Srul'zen, A.R.

TITIE: Trermivnic Propersies of Barium Tunls tate (Trrao-
elekbronnyye gvoystva yol'framsta barija

PERIODICAL: Raciotekiniga 1 Blekbroniks, 1958, Vol %, HT 3,
pp 1010 - 1015 (U33R)

ABRSTRACT: M ol described wab conc-rned with the invastigation
of the th yionic enicsion of bariun tungstate and
EaZCa'NOG. hnvestigation was undertaicen cince 1U WIS

tnousht thih ¢he resulting gata mighkt be nsefal in
explaining the opmatim of the pressed cutl.ndes and other
cathodes whick contain bariuin tungstate. Pre investi-
gutions ere cerried oub on dircctly Fenbed co hhiode
il vere Lssed on sunpsten and molybdenun Cul
reasurements Wers nade on gpecial experimentﬁl i
Titted with grotective anodes. The cstiode tcm
was determined by wewsuring +he change in the
of btle core. All tre measurcrents vere done
ctati conditiors. The coobing of BauG, and

4

<

vere effected by tvio methods:: a) & filement of the

APPROVED F :
OR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"



"APPROVED FOR RELEASE: 03/14/2001 CIA-R

Tiermionic Properties of Bariur Turgstate

APPROVED FOR RELEASE: 03/14/2001

DP86-00513R001756920004-7

P AP T vz e K e v
S C— 3 AR A6 RO S e

o B R 3 -
ak i P

$0Y/109-3-8-5/13

core metal wes passed through a Grop of the couting
substance mixed with a binder; b) cataphoretic conbing
was used. In the first case, coarse-grain co» tinge were
obtained, while the second method permitted obtaining tre
particles Laving a diameter of about 1 - 5k - OTLe
cathodes were de-gassed by heating up to 1 250 K for tl.e
duration of 1 - 2 hours without teking, any current.

' ' ~ Pnis procescing resulted also in a p-rtiecl
activation of the csthodes. Further activotion of the
cethodes (by Leating and taking the current) was then
carried wut. During the preliminary activation, it Tes
found that the work function (as measured from the Rich-
ardson curves) vas of the order of 2.2 eV, while after the
final activetion, the worx function dropped to 1.2 - 0.5 7. JEN
The chsrecteristics of a varium-tun_state cethode after
Tinal activation are shovn in Figure 2. The emission
current znd the vork function of the same catnode for
varioue activeting temperatures are given in Table 1. Ou
the other Land, 1t vas found that the ccll.odes of Ba2CaW06

had very low emission densities. These were of tle order

CIA-RDP86-00513R001756920004-7"
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uA/cmd, as can be sean from Table 2. By corparing the
results of Tavble 2 with those for Baawo6 (giver in Tzble z2),

14 iz seen thet tle emission of the latier ig zohout 1CC
times uigher than tlat of the former. It was foawnd thav
tre curves.
1 1\
lg = = fi =
A T
To: the cati:ode borium tungstate consists of threg

)

of
regions (Fipure &
~rurve hLas the tizhest slope; the work fuscctiou ia tilg

.3 eV. 1In the resions of towooratures
(¥

. At low temperctures (below 200 K), tu.e
region 1o equel t8 ;

rrom 900 - 1 250 T, Le work function has & value of o
sbout C.% ~ C.7 eV. #inolly, al tempercbtures wonue 1250 "oy,
the currcnt decreases 25 = function of temperature ard the
slope vI the curve cantst be regarded as renresenting the

vork function.

Card3/4
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Thermionic Provertiec of Barium Tungstate SCV/10%-3-28-5/1
There are 5 figures, 5 tables and 4 references, % of vhice
are Soviet and 1 English.

SUBMITTED: January 29, 1958

Card 4/4 1. Barium tungstates--Properties 2. Thermionic emission--Analysic

3. Cathodes~-Performance
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AUTHORS:  wilonov, 2.P., Tzragh, 1.L. and Tsarev, B.M.

PITI®: Inlluccce of the Wempersture and Core l'zterinl oo tis
Life of an Oxide Cathode (Vliyasniye temperatury i ;
zatoda

nateriala gernz na dolgsovechnost! oksidnozo «

-

PERICDICAL: Raclotelhnika 1 <lektronika, 1358, Vol 3, ur &,
oo 1043 - 1045 (USSR)

ABSTRACT: Tre investigntlous described were carried oubl on tubes,
type 64h1P, the catlode temperatures beling v80, 82C and
&50 “C. Tie cores of the tube cathodes vere either of
pure, electrolytic nickel, nickel with admixture of
strontium or nickel with tungeten.  Tihe cliamiczl coipo-
sition of tnese core materials is shovn in tke table
on p 1C43. Tre cathodes of the tubes were coated vith
tl.e triple ccroonate of the stondard compositiosn and the
tubes vere mounted, pumned and sctivated by the usual,
standard technigue. The exnerimental results are show
in Figures 1, 2, 3 and 4. Tis curves of Figure 1 show
the emission current 2s a Tunction of btime for the tures2
cathode temperatures. The curves »f Firure 2 represert
the slope of tke tubes as & function of time for the

5 12 above three temperatures. Figure 7 ghows the current of
¢ard
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Influence of the Temp:zrature and Core llztcrizl on the Llfr of un
Uxide Cathode

the tubes as a function of time for the three corc
materials, while rigure 4 shows the current for vorious
temperatures for the nickel-strontium c-thode. Froux ihe
investigation, it i: concluded that long life in the tubes
can be secured by ruaning the cathodes at a comparatively
low temperaturc (750 -~ 780 C). It wos also found that
the amount of an activator in the cathode core shkould be
small but it must be sufficient to permit an adequate
activation of the ccthode. There are 4 fipures and

7 references, © of which are Soviet and 1 English.

SUBMITTED: Janvury 29, 1958

Card 2/2 1. Oxide cathodes--Life expectancy 2. Oxide cathodes--Materials
3, Oxide cathodes--Temperature factors 4. Oxide cathodes--Test
results
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a~cernnv, Z, V.

. e 5.
AUTEORS: KXudintseva, G. A,, Polyeizova, L. Doy S
and TeargyyBe.ie et e Hegnbo L
: Preparation and Certaln Properties of {Lyilgdqi;,' i
TITLE: (Prligotovleniye i nekotoryye svoystva seksaverida
ittriya) . o e e
PERRIODICAL: Fizika Metullov i letallovedeniye., 197 or
pp 272-275 (USSR)

TP 3 ceae b ed over
ABSTRACT: The reaction Y205 + 5}340 = 2YB6 + 3C0

¢ actil occuns in cne £l
) ‘ang; -1900"C; the reacticn in onF
3269;0 88 8211228 is about 24 kcal/mol fer Yig.

i : 2.19%). Yielo
, wives 42.11% B (theory 42,1 L Yiele
iggéZ§%Soéc 92-9%% (YB6 partially dissociaters &t
atte crives the 1utuin
r e). The powder pattern gives L 1ntuin
22§§§a§§u§s>4,1za ¥, Table 1 pives the %r?ﬁhglezﬂ
intensity,values, The pykmomet;er deniitiei;’.p;’ /
0.04 g/cu’ (X-ray densityd5.65))i 5%24—3 EEQi;/mmd
ecimens have a microhar.ness of Z + e/
Card 1/2 ?go g load); YB¢ peacts with graphite ab 2100--71507C

a2t

jr @

O
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Preparation and Certain Properties of Yttrium Hexaboride

and fuses at about 230000. The thermionic emission
(Richardson) curve is coupared with those for LaB

and CeB6; the relevant constants age wogk functiorns
2.22 + 0,05 eV and A = 15 agps/cm deg<, The ther.zl
emissTon coefficient at 1500°C is 0,7 (for 655 nu).

The results are discussed in relation to the <lectronic
structure of the compound.

There are 2 figures, 3 tables and 11 references,

5 of which are Soviet, 5 English, 1 German.

ASSOCIATION: Institut metallokeramiki i spetsialnykh splavev
AN Ukr SSR (Institute of Metal Ceramics and Special
Alloys, Ac.3c, Ukr. SSR)

SUBMITTED: December 20, 1956

Card 2/2 1. Yttrium borides--Preparation 2. Yttrium borides--
Properties
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TSAKEV, B.M., inzh.

llew tool for cutting stone test pieces to bs ussd {n laboratsry
tests, Stroi,mat, 5 no,12:35-36 D '59, (MIRA 13:3)
(Stonecutting-~Equipment and supplien)
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AUTHORS Bondareniko, B.V. and—?sa:ex*_gilé '

TITLE: Tuermo-~clectronic Charactecistics of tire Mertal Oxides
of the III and IV Groups (Termoalelitronnyye cveystva
okislov metallov IIX i IV gruepp)

PERIODICAL: Radiotekhnika i clektronilma., 1939, Vol 4,
pp 1059 ~ 1060 (USSR)

ABSTRACT: The metal oxides Sc,0 YQOS, La”03= Ti0,- Z10., and HfO,

57 2

hava comparatively high melting points and are therefore
of interest as the materials for the cathodes operating
at high temperatures. ThO, is an oxide of Ltho same ty.c.
The investigation described aimed at determining the
emissivity of the above oxides. Tie cathiods prepared
from LaqO% and ’I‘:LO'_,2 were activated at a teimperature of

2 200 OK, witlle the remaining cxides were activated

at 2 600 °K. The curreats=teonpgerature curves for all the

materials are indicated in the figure cn p 1059, It is

scen that the Richardun cturves for all the oxides except
t

TiO2 consist of two linear portions. This i1s thought to

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"




SOV/109--4-6-23/27
Thermo-~electronic Characteristics of the Metal Oxides of the III
and IV Groups3

be due to the dependence of the electrochemical potential
of thue semiconductor cathodes on the equilibriua concen-
tration of donors within the investigated tenperature
interval (B.V. Bondarenko - Ref 10). The table on p 1060
shows the values of 9y and A obtained from the

Richardson curves. The work function of the cathodes
P is also shown in the table. From the investigation,

it is concluded that apart from ThO, and Yo°3v the

hafnium oxide HfO, 1s the moat promising matorial. This
is principally due to the fact that HfO, forms very stable

layers which are strobzly attached to the tungsten core
of the cathode.
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Thermo-electronic Characteristics of the Metal Qxides of the IIX
and IV Groups

There are 1 figure, 1 table and 10 refereices, L of which
are Bnglish, 1 French and 5 Soviet: 1 Soviet reference
is translnted from French and 1 from English.

SUBMITTED: January 5, 1959
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GAPANOV, Viktor lvanovi~hj IQNOV, N,I., prof., retsonzent; umunxghg.a..
prof., mtsenzengwj,nu prof., retsenzent; BRAGIN .
v.B,, red,; WURASHOVA, ¥,Ya,, tekhn,red,

ko~-matem,
Flectronics) Elektronika, Moskva, Gos.izd-vo fizi

Eit-ry. Pt.l. [Physical principles Fizichsskle oenovy. 1960,
516 p (MIRA 14:3)

(Electronics)
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__}__&0— s/5 39/60/000/031/004/01&
206640 g071/E135

AUTHOR1 Tsarev, B.M.

TITLE: The role of the D.T. MendelasyeV Law in modern

cathode electronics

PERIODICAL: Moscow, Khimiko-tekhnologicheskiy institut. Trudy,
No.31, 1960. Issledovaniya Vv oblasti khimil i
tekhnologii elektrovakuumnykh materialov. pp.29-35.

TEXT The importance of D.I. Mendeleyev's discovery of the
periodical system of elemsnts, which became the key to the
solution of various problems in many pranches of science and
technology, including modern slectronics. 1is discussed, It is
considered that as yet jnsufficient attention is paid to the
systematisation of oxperimental results obtained during various
jnvestigations in order to discover regularities which, in the
1ight of the periodic law, would be of considerable help in the
search for new materials. The latter is particularly true in the
field of tharmoelectronic emission, where the continuously
increasing requirements of modern thermocathodes demand new
materials. Binary compounds of oxides of high melting elements

card 1/ 5
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The role of the D.I. Mendeleysy ... gé;i;éigéooo/OBI/OOQ/OIQ !
with oxides of alkali metals are quoted as an example, The ﬂ\

relationship between the electron work function and the atomic
number of elements has been recently discussed. However, as the
surface phenomena were compared with the properties of elements
which are obviously volume properties (density and compression
coefficient) the correlation wab poor. The relationships between
the coefficient of secondary electron emission (dmax) and atomic
number, according to data presented by N.G. Nakhodkin in 1955 at
the All-Union conference on cathode electronics (Ref.kz Kiyev,
Vsesoyuznoye soveshchaniye PO katodnoy elektronike, 1955, 1zVv.

AN SSSR, Fiz.. V.20, 1006 (1956)) and the dependence of the work
function of hexaborides of rare carth elements on the atomic
number (published by G.A. Kudintseva and the present author in
Ref.5: Radiotekhnika i elektronika, Vol.3, No.3, 428 (1958)) are
better and more .pronounced. The above ralationships and a few
small annotations are all that have peen quoted . in Russian and
foreign literature. The quoted Soviet information is summarised
in plots Figs. 5 and 6. Therefore, the author stresses the
necessity of carrying out investigations of relationships between

card 2/ 5
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emissive and other properties of elements and their compounds and
the periodic system.

Thorg are 6 figures and 6 references: 4 soviet and 2 non-Soviet.
The English language reference roads as follows: 4

Ref.2: J.F. Chittum, ‘J. Phys. Chem., V.38, 79 (193 )f

The role of the D.I. Mendecleyev ....

’

Caption to Fig.5 Dependeﬁce of Op,x OR the specific atgmic
number of the element, opax Versus atomic number
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AUTHORS: Kovtunenko, P.V., Kondakov, B.V., and Tsarev, B.M.

TITLE: On the chemical methods of determination of free
alkali earth elements in effective thermocathodes made
on the basis of compounds of these metals

PERIODICAL: Moscow. Khimiko-tekhnologicheskiy institut. Trudy,
No.31, 1960, Issledovaniya v oblasti khimii 1
tekhnologii elektrovakuumnykh materialov. pp. 36-45

TEXT: Despite the considerable number of experimental works,
the problem of concentration of the excess of an alkali earth metal
in an oxide cathode, particularly its dependence on various
factors and its influence on the operation of the cathode, is not
sufficiently clear, The appearance of a number of new types of
cathode, the nature of which cannot be eatablished without experi-
mental investigation of the concentration and evaporation of
excessive alkali earth elements, made the problem particularly
important., For the above reason, the present authors surveyed
papers published on this subject. As the concentration of the

Card 1/ 5
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On the chemical methods of .... 34;534224000/031/005/014

excess of the alkali earth metal in an oxide cathode is of the
order of 0,002-0,5 mole ¥ the usual chemical methods are
inapplicable and the determination is based either on the
determination of the oxygen evolved (if the formation of the
excess of the metal from its oxide is accompanied by the evolution
of oxygen) or on the consumption of specially introduced gas,
capable of combining with the metal. The following methods are
described: a) after the usual treatment of the vacuum system,
the cathode is activated by drawing the emission current,.

The oxygen evolved is pumped intoc a preliminarily evacuated volume
and its amount measured with a compression manometer, after which
some hydrogen is introduced and reacted with the oxygen, The
water formed is frozen out and the measurement of the pressure is
repeated, The difference in pressure is ascribed to oxygen.

b) Based on the amoumt of oxygen necessary to transfer the free
metal into its oxides. c) Based on a treatment of the activated
cathode with water (Me + H30 = MeO + Hs or Me + 2H20 = Me(OH)3 +

+ Ha) and measuring the amount og hydrogen evolved. The special
feature of this ﬁ?thod. proposed in 1932 by T.P. Bardennikova, is

Card 2/ 5
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On the chemical methods of ... gé;234234000/031/005/014

the active reaction with water not only with the excess metal but
also with oxides of alkali earth slements from which the cathode is
made (BaO + H20 = Ba(OH2) . This destroys the cathode, but the
total excess of the free metal, i.e. not only present on the surface
but also in the lattice of the oxide, is measured, d) Based on
the reaction of the metal with nitrogen at 200-600 °C forming
nitride (Ba3N2). On subsequent treatment of the cathode with water,
the nitride formed is decomposed with the evolution of ammonia which
is determined colorimetrically. e) Based on the reaction between
the hot metal and carbon dioxide (Ba ¢ COz = BaO + co). From the
point of view of sensitivity, all methods with the exception of d)
’ are npproximately similar and their accuracy depends on the accuracy
_of the determination of the presaure of the gaseous product.
However, the method ¢) i3 the most accurate. With the authors'
apparatus {not described} it is possible to measure quantities
of 3-5 x 10-9 g of barium. The necessary precautions to obtain good
results with this method are described in some detail (dasgassing of
the glass and water, prevention of penetration of aubstances capable
of reacting with water into the analytical system, e.&. material of

card 3/5
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On the chemical methods of .... 26;234524000/031/005/014

the base of the electrode and of the preheater). On the basis of
the reaction with water, the authors developed a method of
separate determination of barium present in the cathode and barium
“evaporated from it. A number of glass caps with a piece of iron
».s hermetically sealed in each (to enable their tranafer by a magnet)
f“;}are placed in the vacuo system, At a given time such a cap is
,;ﬁ}placed over the cathode and barium evaporating during the heat
7" treatment condenses on the cap., Subsequently at a given time, the
'+ cap is transferred by a magnet into the analytical system for the
water treatment and a new zap is put over the cathode. This method
can be used for studies of the velocity of evaporation of alkali
earth elements from any cathodes from which these mestals evaporate,
A simultanecus application of this type of analysis with the
spectral analysis enables the determination of the rate of
evaporation not only of the alkali earth metals but also of their
cxides. The method is sufficiently reliable for the determination
of the "equilibrium" concentration of alkali earth metals which is
established in a cathode after a given time and given operating
conditions,
Card 4/5
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A.V, Morozov and A.I. Mel ‘nikov are mentioned for their
contribution in this field.
There are 2 tables and 19 referencest 7 Soviet, 1 German and
11 English. The four most recent English language references
read as followsi
Ref.8: L.A. Wonoten, G.E. Moore; W.G. Guldner,
J. Appl. Phys., v.26, 8, 937 (1955).

Ref.9: G.E. Moore, L.A. Wooten, Jo Morrison.

’ Jo Applo Phyﬂau V,26; 85 943 (1955).
Ref.10: G. Zibowitz. J. Am., Chem. SoC., V.75, 1501 (1953). }
Ref.17: E.S. Rittner. Philips Res. Rep., v.8, 184, (1953). j/
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AUTHORS : Bondarenko, B.V.. ostapchenko; Ye.P. and Tsarev B.M.
TITLE: Thermioniz Properttes of Alkali-Earth Metal Tungstates

PERIODICAL: Radiotekhnika i elektronika; 1960, Vol 5. No.8.
pp.1246-1253

TEXT : The work functions and structures of a number of
compounds, listed in the three tables were studied by means of
X-rays and electron-mxcroscopy, The objects were, firstly, to

find the barium tungstate compounds with optimum stabi1lity 1n
vacuum at working temperatures of 1400-1700°K secondly. to find
those with the best emiasion propert:es, and thirdly te determine
the effects of substaitution of calcium and strentium for barium 1n
the tungstates. The technology cmployed has been prevkously

described (Ref.1). It was found that these tungstates may be
aynthesxzod by sintering in ast a3 well as 1n hydrogen as “—
provxously done. The high temperature stabylyty of Ba3w06 and N

BawW0, vas already known from the literature a nev phase uuzwos

is found to have the samc property. A number of compounds has Leen
studied for the first time. It was found that B“3w06 on tantalum
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E140/E555
Thermiznr¢ Properties of Alkal:-Earth Metal Tungsatates \j\
has better emission properties than ¢n tungsten. For the tantalum
base the basi: tantalate 1s superior to tungatate. There are

3 figures, 3 tables and 3 references: 2 Scviet and 1 ron-Soviet.

SUBMITTED: December 21, 1959
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AUTHORS Pondarenko, B.V., Yermakov, S.V. and Tsarev, B.M.

TITLE: Thermionic Properties?bf Alkali~-Earth Metal
Tantalates

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.9,
pp.1553-1555

TEXT: This is a continuation of earlier work (Ref.1) in which

basic barium tantalate was found to have higher emission properties
than barium tungstate. A table of the 22 compounds studied is

given on p.1555. It is found that basic barium tantalate has

higher emissivity than basic barium tungstate but is less stable bx{

thermally. Its limiting temperature is therefore 1500°K, as
compared with 1700 to 1800°K for the latter compound.  There are
3 figures, 2 tables and 3 Soviet references.

SUBMITTED: April 1, 1960
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TSAREV, Boris MMikhaylovich; ZASLAVSKIY, L.P., red.; FRIDKIN, A.M,,
teknn, rod, N

[Calculation and design of electron tubes] Raschet i kon-
struirovanie elektronnykh lemp., Izd,2., perer. i znachitel'-
no dop, Moskva, Gos, energ, izd-vo, 1961, 671 p.
(MIRA 15:2)
(Electron tubos)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920004-7"



APPROVED FOR RELEASE: 0_3_/ 14\/2901 CIA-RDP86-00513R001756920004-7

i ._L B R - L A S WX S e S T T . et
29327 )
s/103/61/006/01o/026/027
D201/D3 %@
ol b 25 3c?
AUTHORS: Bondarenko, B.V., Yermakov, S.V., and,gﬂg{?Y{mny{
TITLE: Thermo-electric properties of barium hafnates and
perrhenates

PERIODICAL: Radiotekhnika 1 elektronika, v. 6, no. 10, 1961,
1773 - 1775

PEXT: In conjunction with the results of study of thermo-~electric
properties of barium tantalates by B.V. Bondarenko, Ye.P. Ostap-
chenko, and B.M. Tsa¥ev, (Ref. 1: Radiotekfigika i elektronika,
1960, 5; 8, 1246) which were shown to be slightly bejrer than <hose
of barium tungstanate, the authors give the results f their de-
ternin{pg thermo-electric properties of barium hafnates of type
(BaO)p (Hf0p )y with n @ =2 :1; 3 2135 31;7: % and of ba-

m
riun perrhenates (BaO)n (Re207)p with n s m = 1 ¢ 23 23 1; 3 3 1;
5 3 13 7 ¢ 13 The study of barium hafnates and rhenates with diffe-
rent content of barium oxide was required to dettermine the influen-
ce of barium oxide on the thermoelectric properties of complex oxt}//
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